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1. INTRODUCTION 

Radar operations involve the transmission of radio-frequency (RF) signals and analysis of the reflections 
from objects or people to determine their speed, range, and direction.1  Information regarding the speed, 
range, and direction of nearby objects can facilitate a host of applications that are beneficial to the public.  
In the Report and Order in ET Docket No. 15-26 (FCC 17-94), the Commission established rules for 
licensed radar applications that operate in the 76-81 GHz band.2   
 
The Commission added Subpart M to Part 95 of the rules for 76-81 GHz vehicular radar operations, as 
well as fixed and mobile radar operations used exclusively in airport air operations areas (e.g., foreign 
object debris detection radars and wingtip-mounted radars). 
 
2. VEHICULAR RADAR 

While the rules in Parts 15 and 95 do not specifically define vehicles, Sections 15.252 and 15.515 of the 
Commission’s rules (which specify technical requirements for vehicular radar systems) do permit the use 
of sensors mounted in terrestrial transportation vehicles.  This supports an expanded rather than narrow 
view of a vehicle, and the new Part 95 Subpart M rules may be interpreted in a consistent manner.  
 
Therefore, sensors certified under Part 95 Subpart M for use on vehicles can be deployed on: 
automobiles,3 trucks, railroad train locomotives, train cars, monorails or trams, construction vehicles, 
farming vehicles such as tractors and harvesters, motorcycles, scooters and motorbikes, mobile scissor-
lifts and mobile work platforms, and boats and ships operated within territorial waters of the United 
States.  In general, a platform that is used to perform specific tasks of moving something or someone will 
be considered as a vehicle for the purposes of qualifying radar devices under the Part 95 Subpart M rules. 
 
The overall installation must comply with all the conditions of a grant of certification and the relevant 
technical standards for such operation.  It is not necessary to obtain a new grant of certification for 
approved sensors to be used on different types of vehicles. 
 
 

 
1 See 47 CFR § 2.1(c) (radar is “[a] Radiodetermination system based on the comparison of reference signals with 
radio signals reflected, or retransmitted, from the position to be determined.”); ITU Radio Regulations 1.100-
100.102 (2012). 
2 See Amendment of Parts 1, 2, 15, 90 and 95 of the Commission’s Rules to Permit Radar Services in the 76-81 GHz 
Band, ET Docket No. 15-26, Report and Order, 32 FCC Rcd 8822 (2017).  The 76-81 GHz band is part of the 
“millimeter-wave” spectrum.  The term “millimeter-wave” derives from the wavelength of radio signals on 
frequencies between 30 GHz and 300 GHz, which ranges between 10 mm and 1 mm. 
3 Radar devices intended solely for automotive in-cabin usage are not permitted under these rules. 
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3. GENERAL EQUIPMENT CERTIFICATION RULES AND POLICES 

a) All Part 95 radar equipment requires certification (Section 95.3361) using Form-731 equipment class 
“VRD”. 

b) Prohibited applications of radar equipment under this service rule include fixed radar use outside of 
airport areas and airborne radar operations.4 

c) Radars previously certified under Section 15.253 need not be recertified under Part 95.  Permissive 
changes and operation of such equipment shall be under Part 95.  

d) Transition provisions for unlicensed 24 GHz wideband (Section 15.252) and ultra-wideband (UWB) 
(Section 15.515) vehicular radars include5:   

1) Class II permissive changes will not be permitted after January 1, 2022. 

2) Manufacture, importation, marketing, sale, and installation are not permitted after January 1, 
2022, except the continued sale and installation of unlicensed 24 GHz wideband and UWB radar 
devices is permitted for the exclusive purpose of repairing or replacing defective, damaged, or 
potentially malfunctioning equipment installed on or before January 1, 2022.  This exception is 
available only when it is not possible to repair or replace the radar equipment designed to operate 
in the 24 GHz band with radar equipment designed to operate in the 76-81 GHz band, and the 
exception is limited to the repair and replacement of unlicensed 24 GHz wideband and UWB 
vehicular radar equipment that has been certified for operation in the 24 GHz band.  The 
Commission expects manufacturers to draw on existing stock of equipment that has been 
approved before January 1, 2022, and will address requests for additional relief (e.g., 
manufacture, importation, or product redesign) if any on a case-by-case basis. 

e) The general technical parameters to be measured and provided in an application for certification are 
listed in Sections 2.1046 through 2.1057, along with Sections 95.3367 and 95.3379.  Mobile and 
portable radar devices that operate in the 76-81 GHz band are subject to routine environmental 
evaluation for radio-frequency exposure prior to equipment authorization or use (Sections 2.1091 and 
2.1093).  

f) The Form-731 shall list the applicable emission designators and output power(s).  

g) Concerning the Section 2.1047 modulation characteristics requirement, the following information 
should be provided: 

1) Pulsed radar: pulse width and pulse repetition frequency (if PRF is variable, then report 
maximum and minimum values). 

2) Non-pulsed radar (e.g., FMCW):  modulation type (i.e., sawtooth, sinusoid, triangle, or square 
wave) and sweep characteristics (sweep bandwidth, sweep rate, sweep time). 

h) No specific sub-bands or channel bandwidths are designated or required within the 76-81 GHz 
frequency range. 

 

 
4 Aircraft-mounted radars must include an automatic shut-off capability that discontinues all 76-81 GHz radar 
functions while the aircraft is airborne. 
5 See Section 15.37(l) – (n). The certification of wideband radars designed to operate in the 23.12 – 29 GHz band 
under Section 15.252 and ultra-wideband vehicular radars designed to operate in the 22 – 29 GHz band under 
Section 15.515 is no longer permitted. 
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4. TECHNICAL REQUIREMENTS 

a) Radiated Power Limits: The radiated power limits associated with the fundamental-frequency 
emissions of radars intended for operation within the 76-81 GHz frequency band under Part 95, 
Subpart M of the FCC rules, including but not limited to short-range vehicular radars, are 
specified in Section 95.3367 as: 

1) The maximum power (EIRP) within the 76-81 GHz band shall not exceed 50 dBm, based on 
measurements employing a power averaging detector with a 1 MHz resolution bandwidth 
(RBW). 

2) The maximum peak power (EIRP) within the 76-81 GHz band shall not exceed 55 dBm, 
based on measurements employing a peak detector with a 1 MHz RBW. 

b) The maximum fundamental emission power (EIRP) shall be measured using a power averaging 
(rms) detector with a 1 MHz resolution bandwidth (RBW) and integrated over the full 99% 
occupied bandwidth (OBW) to obtain the data necessary to demonstrate compliance to the 50 dBm 
limit.  

c) The maximum peak fundamental emission power (EIRP) measurement shall be performed by 
sweeping over the transmitted occupied bandwidth using a positive peak power detector with peak 
hold activated, and a 1 MHz RBW.  Power integration is not to be used in performing this 
measurement.  The resultant peak power spectral density (maximum in any 1 MHz) data shall be 
used to demonstrate compliance to the 55 dBm/MHz limit. 

1) Peak power measurements of swept frequency radar implementations (e.g., high sweep rate 
FMCW) may require a desensitization correction factor to be applied to the measurement 
results.  See relevant Application Note(s) from the measurement instrumentation vendor for 
details. 

2) A pulse desensitization factor may have to be applied to peak power measurement results 
depending on the pulse width and/or period.  See relevant Application Note(s) from the 
measurement instrumentation vendor for details.   

d) The occupied bandwidth of the radar device shall be measured, reported, and shown to be fully 
contained within the designated 76-81 GHz frequency band under normal operating conditions as 
well as under those extreme ambient temperature and input voltage conditions as described in 
Section 2.1057.   

The OBW measurement of an FMCW radar shall be performed with the transmitter operating in 
normal mode (i.e., with frequency sweep or step active).     

e) Unwanted emissions in both the out-of-band and spurious emission domains shall be measured 
and shown to be compliant to those limits specified in Section 95.3379.  Unwanted emissions shall 
be examined from the lowest radio frequency signal generated by the EUT, without going below 9 
kHz, up to at least 231 GHz (preferably 243 GHz), notwithstanding the upper frequency limit 
defined in Section 2.1057(a)(3). 

 
 
5. COMPLIANCE MEASUREMENTS 

5.1 General Test Considerations 
a) Requisite Information for the Equipment under Test (EUT): 

o Nominal power supply voltages 
o Type of technology/modulation implemented (e.g., FMCW, pulse, pulse Doppler, etc.) 
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o Modulation-related technical parameters (e.g., modulation period, ramp sweep time, 
modulation bandwidth, etc.) 

o Maximum and minimum power modes 
o Power duty cycle 
o Operating frequency range (declare all realizable operational bandwidths) 
o Antenna polarization (transmit and receive) 
o All MIMO-associated parameters 
o Antenna boresight direction(s) and 3-dB beamwidth in both horizontal and vertical planes 
o Operational temperature range 

 
b) The EUT shall be a production version of the applicant device. 
c) Compliance testing shall be performed under normal operating conditions except when 

performing frequency stability measurements over variations of input voltage and operating 
temperature. 

d) The battery of a battery powered EUT may be replaced with a test power source for compliance 
testing.   

e) For those EUTs powered by an alternator-charged battery source, the normal test voltage shall be 
set to 1.1 times the nominal voltage of the target battery bank (e.g., 6V, 12V, 24V…). 

f) The applied modulation during testing shall be representative of normal use of the EUT. 
g) The mode of operation which results in the highest transmitter activity shall be determined and 

evaluated, consistent with the requirement to measure the highest operational power transmission 
capability and should enable transmissions to occur regularly in time with accurately repeatable 
transmission sequences. 

h) For devices that utilize multiple modulation schemes It will likely be necessary to test each 
independent EUT modulation scheme to demonstrate compliance to the relevant technical 
requirements. 
 

5.2 Test Site Considerations 
 

a) Either line-conducted or radiated measurement data are acceptable for demonstrating compliance 
with the relevant technical requirements; however, it’s probable that radiated testing will be the 
only feasible option with respect to modern fully integrated radar EUTs.   

b) Consult ANSI C63.26-2015, “American National Standard of Procedures for Compliance 
Testing of Transmitters Used in Licensed Radio Services” for additional guidance relative to 
appropriate test sites and test set-ups for performing radiated compliance testing. 

c) All reasonable efforts shall be made to perform final radiated emissions measurements within the 
radiated far field region of both the EUT and measurement antennas. 
   

5.3 Transmit Antenna Considerations  

a) Spatial scanning of the transmit antenna shall be inhibited and electronic beamforming shall be 
locked to the position of maximum gain while all radiated emission measurements are performed 
along the antenna boresight. 

5.4 Test Instrumentation Considerations 

a) Most compliance measurements will be performed with a spectrum/signal analyzer or an EMC 
receiver; however, when this type of swept spectrum instrument is used to measure the output 
emission power of pulsed or FMCW radar transmitters, adjustment of the measured power 
amplitude is often necessary to account for instrumentation-related amplitude desensitization. 
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b) Power measurements of FMCW signals can experience decreased sensitivity and resolution when 
a CW signal is swept by the spectrum analyzer IF amplifier at a high rate compared to the square 
of the resolution bandwidth.   To compensate for these amplitude inaccuracies, an FMCW 
desensitization factor must be applied to the measured value. 

c) Similarly, the power amplitude measured in pulsed signal can also be desensitized depending on 
the relationship between the analyzer resolution bandwidth and the EUT pulse characteristics.  In 
such cases, a pulse desensitization factor must be applied to the measured peak pulse power 
amplitude. 

d) Consult the relevant instrumentation manufacturers’ Application Note(s) for more detailed 
information, including how to determine the magnitude of the FMCW- and pulse-desensitization 
factors (e.g., Keysight Application Note 5952-1039). 

e) Recent measurement experiments performed by several major measurement instrumentation 
manufacturers in support of the ANSI C63.26 Radar Task Group have shown that the power 
amplitude desensitization factor is exclusive to the measurement of the true peak power 
associated with FMCW or pulsed radar signal.   

f) However, the measurement of the true average power of an FMCW emission can also be 
desensitized if care is not taken when setting the measurement sweep time.  In general, the 
analyzer sweep time should be set over the chirp bandwidth so that it is very slow relative to the 
EUT cycle time. 

g) Harmonic emissions of an FMCW signal demonstrate the same chirp time as in the fundamental 
but the chirp bandwidth increases by ‘N’ times where ‘N’ represents the harmonic number.  Thus, 
the FMCW Desensitization Factor may differ for each harmonic emission. 

h) Since the chirp time remains constant over the fundamental emission relative to the subharmonic 
and harmonic emissions, the measurement sweep time can be kept constant when measuring the 
power amplitudes of fundamental and harmonically related emissions. 

 

Change Notice: 
04/12/2019: 653005 D01 76-81 GHz Radars v01r01 replaces 653005 D01 76-81 GHz Radars v01.  Changes to the document 
include the following: 

• Added policy limitation regarding automotive in-cabin radar usage in Section 2. 
• Updated transition deadlines in Section 3. 
• Clarified that the radiated “peak” power limit applies to power spectral density in Section 4. 
• Expanded guidance in Section 4 to include occupied bandwidth (OBW) and unwanted emissions measurements. 

04/25/2022: 653005 D01 76-81 GHz Radars v01r02 replaces 653005 D01 76-81 GHz Radars v01r01.  Changes to the document 
include the following: 

• Modified Section 2 to clarify what qualifies as a vehicle for the purposes of determining applicability of the Part 95 
Subpart M rules. 

• Added Section 5 to provide additional compliance measurement guidance.  
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